Whereas early investigations (Moulder and Weiss, 1951; Perrin, 1952; Allen and Bovarnick, 1957) indicated that the obligate intracellular parasites of the psittacosis group did not attack glucose and other common metabolites, Weiss et al. (1964) recently reported that partially purified preparations of four different psittacosis group agents grown in chick-embryo yolk sac degraded glucose to carbon dioxide and pyruvate. Experiments with glucose labeled in different positions with carbon-14 showed that carbon dioxide was derived from the Cl and the C3-C4 positions, but not to any appreciable extent from the C6. Glucose labeled in any of these positions produced labeled pyruvate. Comparable preparations of uninfected yolk sac were essentially devoid of metabolic activity. These results suggest that the microorganisms of the psittacosis group catabolize glucose by both a 1 carbon-5 carbon split (such as the pentose pathway) and a 3 carbon-3 carbon cleavage (such as the Embden-Meyerhof or the Entner-Doudoroff pathway).
The agent of meningopneumonitis is a typical member of the psittacosis group and is one of the four studied by Weiss et al. (1964 
MATERIALS AND METHODS
The Cal 10 strain of meningopneumonitis agent was purified from infected allantoic fluid as described elsewhere (Moulder, Novosel, and Tribby, 1963) . Suspensions containing 10 to 15 mg/ml of protein were disrupted for 30 min in a Raytheon 10-kc sonic oscillator and then centrifuged for 30 min at 37,000 X g, both operations being carried out at 0 C. The clear supernatant fluid was used for enzyme assays. Normal particle extracts were made by carrying a homogenate of uninfected chorioallantoic membranes in uninfected allan toic fluid through all steps in the preparation of agent extracts. The meningopneumonitis and normal particle extracts were both tested at such dilutions that 1 ml was derived from approximately 50 embryos. Crude chorioallantoic membrane and whole embryo extracts were prepared by disrupting Waring Blendor homogenates in the sonic oscillator. All uninfected embryo preparations were made from 13-day-old embryos, the age at which the infected allantoic fluid was harvested.
Enzymes were assayed spectrophotometrically in terms of the rates of oxidation or reduction of nicotinamide adenine dinucleotide (NAD) or nicotinamide adenine dinucleotide phosphate (NADP) by measuring changes in optical density at 340 mrnu. Assay conditions for enzymes of carbohydrate metabolism were essentially as given by Colowick and Kaplan (1955) . Glutathione reductase was determined by the method of Carson et al. (1963) . 810 Another enzyme found in meningopneumonitis extracts was glutathione reductase, which catalyzes the reduction of oxidized glutathione by NADPH2 (Table 1 ). These assays were kindly performed by Henry Frischer. It is conceivable that the glutathione reductase is in some manner involved in the oxidation of NADPH2 formed in the oxidation of glucose-6-phosphate and 6-phosphogluconate, as has been suggested by Carson et al. (1963) .
After these enzymes had been demonstrated in meningopneumonitis extracts, it was necessary to show that they were intrinsic agent constituents and had not been derived from the chorioallantoic cells in which the meningopneumonitis agent had grown. The enzyme activities of various extracts from uninfected chick embryo materials are listed in Table 1 . Glucose-6-phosphate dehydrogenase and glutathione reductase were not found in any of the uninfected extracts examined. Phosphoglucose isomerase and 6-phosphogluconate dehydrogenase were present in crude extracts, but not in the normal particle extracts which had been carried through the purification procedure for the meningopneumonitis agent. Lactic dehydrogenase occurred in high concentration in both crude chorioallantoic membrane and normal particle extracts. Therefore, of the enzymes found in meningopneumonitis extracts, only lactic dehydrogenase is likely to be of host origin.
Absolute differentiation of host and agent enzyme was achieved for glucose-6-phosphate and 6-phosphogluconate dehydrogenases. Extracts were examined by vertical starch-gel electrophoresis (Smithies, 1959) , and enzyme patterns were demonstrated by a modification of the procedures of Boyer, Porter, and Weilbacher (1962) , Kirkman and Hendrickson (1963) , and Young, Porter, and Childs (1964) . These determinations were generously performed by James E. Bowman of the Department of Medicine. Since extracts from the chick embryo showed no glucose-6-phosphate dehydrogenase activity, a hemolysate of adult chicken erythrocytes was used as the source of this host enzyme. Fig. 1 shows that the 6-phosphogluconate dehydrogenase of the meningopneumonitis extract had an electrophoretic mobility clearly different from that of the corresponding enzymes of the uninfected embryonic and adult host, indicating that the enzymic activities of the agent preparation and the uninfected host tissue reside in different protein molecules. Therefore, the genome of the meningopneumonitis agent must contain the information for synthesis of its own 6-phosphogluconate dehydrogenase. The mobilities of meningopneumonitis and adult chicken glucose-6-phosphate dehydrogenases were also different. Although the remote possibility that the synthesis of the two dehydrogenases may be carried out by the infected cell under the direction of the agent genome is not excluded, the general lproperties of the psittacosis group (Moulder, 1964) are such that it is most likely that the meningopneumonitis agent independently synthesizes these tvpical enzymes of glucose catabolism.
